Five members in three generations of a family were affected by a congenital heart disease. Four of them had mild or severe coarctation of the aorta (CoA), either isolated or in association with other cardiac defects. Fetal echocardiography allowed prenatal diagnosis in one pregnancy at risk. This family suggests that a rare form of CoA could be the result of an autosomal dominant mutation with high penetrance and variable expressivity rather than polygenic inheritance (J Med Genet 1993;30:328-9) Most cases of coarctation of the aorta (CoA) are attributed to multifactorial inheritance. However, sporadic families presenting with CoA in two or more generations have suggested that sometimes this malformation could be inherited as an autosomal dominant trait with high penetrance and variable expressivity.'
Coarctation of the aorta, interrupted aortic arch, and hypoplastic left heart syndrome in three generations Salvatore Gerboni, Giuseppe Sabatino, Rita Mingarelli, Bruno Dallapiccola Abstract Five members in three generations of a family were affected by a congenital heart disease. Four of them had mild or severe coarctation of the aorta (CoA), either isolated or in association with other cardiac defects. Fetal Neonatal echocardiography confirmed the diagnosis of hypoplastic left heart syndrome and also showed severe narrowing of the aortic isthmus. The baby died at 10 days, soon after the Norwood procedure. She had no thymic hypoplasia, no deficit of cellular immunity, and no clinical features of DGS. The maternal family history was then re-evaluated. The father was the second born in a sibship of five. All the paternal brothers and one sister were healthy. Echocardiography of the father was unremarkable. The mother (IIl1) was the second born in a sibship of three. The first sister and one brother were apparently healthy, but they were not available for cardiological evaluation. Their nine children were also healthy. The mother of the proband was examined by echocardiography, which showed a significant kinking of the aortic arch, without obstruction or gradient.
Discussion
In this family, five members in three generations had congenital heart disease. In four of them CoA of differing severity was documented, ranging from kinking of the aortic isthmus to interrupted aortic arch, either isolated or associated with other cardiac defects.
Associated defects included interventricular septal defect, patent ductus arteriosus, and hypoplastic left heart. An autosomal dominant pattern of inheritance with high penetrance and variable expressivity was apparent in this pedigree.
As in most cases of CHD, isolated CoA is also considered to show polygenic inheritance. 1-8% by Zetterquist4 and Nora et al. 5 According to Beekman and Robinow,' CoA did not affect more than two generations in 25 of 26 families reviewed. In one family, five members in four generations were affected, suggesting the segregation of an autosomal dominant trait with high penetrance and variable expressivity. An additional familial case of CoA associated with aplasia cutis congenita in the midline of the scalp vertex has been reported by one of us (BD).6 The possibility that these defects were the result of a Mendelian mutation has been put forward.
Interestingly, a study of relatives of infants with hypoplastic left heart syndrome (HLHS), which was present in one of our family members, has shown that cardiac defects occur in first degree relatives of probands at a higher frequency than predicted by an additive multifactorial model of inheritance. It was also found that first degree relatives of HLHS probands may have an increased risk of subclinical cardiac defects. 7 The present observation, together with a limited number of known families, supports the conclusion that a rare form of CoA could be the result of an autosomal mutation. This possibility should be taken into account when providing genetic counselling. Recent observations have shown that 22ql 1 deletions are associated with both DGS and VCS."9 This deletion can cause apparently isolated heart defects whose range may be wider than previously recognised in the two syndromes. Admittedly no patient in our family had the clinical features of DGS or VCF. However, the possibility that patients with a cardiac outflow tract defect, including isolated ventricular septal defects or coarctations, have an undetected deletion of 22ql 1 cannot be excluded. 
